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INTRODUCTION

- Nansen statioa _data are listed-and tabulated for thirteen cruises made between November 1982 and
December 1987 in the east Indian and southwest Pacific Oceans. The Nansen data were collected from
Royal Australian Navy oceanographic vessels HMAS Kimbla and HMAS Cook by:the Royal Australian
Navy Research Laboratory (RANRL), which became part of-Maritime Systems Division of Weapons
Systems Research Laboratory in 1987. Data for some of these stations have been listed elsewhere, as
detailed for each cruise, but the data in this report have been revised, and these listings-are intended to
replace any. previous ones. The basic purpose of the listings is to (a) provide a useful data set for other
researchers, and (b) to. ensure-that the data .will be placed in data banks, specifically those of the
Australian Oceanographic Data Centre.

Data were taken in accordance with the procedures in Publication No. 607 of the USN Oceanographic
Office "Instruction Manual For Obtaining Oceanographic Data", third edition 1968. (See also Hamulton,
1982a). Details of methods and equipment used to obtain and process the data are given in following
sections, as are details o1 particular processing problems for each cruise. This allows quality indicators to
be assigned for archival (data base) purposes, and allows determination by users of the usefulness of the
data for their particular application. As a-general note, bottle spacing in near surface waters is often far
from ideal at a 25 m or greater vertical separation, except when mixed layers cccur.

i

Publications.which have made use of these data are referenced for each cruise, to enhance the usefulnes,
of the data set. This-memorandum does not make any further analysis of the data, except for the
o - derivation.of some temperaturte - salinity polynorhial regression relations.

The Nansen data listed herein are available on DOS format diskette. To obtain a copy send requests to
the author through the Chief, Maritime Systems Divition.

EQUIPMENT

Ships and winches

HMAS Cook is fitted with bow thruster and active rudder which enables ship manouvering to keep
the oceanographic wire vertical. HMAS Kimbla simply arifted during the course of a station, with
only limited manouvering possible_to keep the vessel from over-runu.ng the wire. Winch wire
retrieval rates for HMAS ‘Cook are about 80 m/min, and higher in calm.conditions. Wire rate fcr
! HMAS Kimbla was usually 30 to'40 m/min.

De¢p Sea Reversing Thermonieters (DSRT)-

Protected type DSRT used:were:

(a)-0 to 32°C Watanabe-Keiki with 0.10°C gradations and absolute accuracy of the order +0.03°C
or-better
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TABLE 1. DETAILS OF MARITIME SYSTEMS DIVISION CRUISES WHICH OCCUPIED
NANSEN STATIONS FOR 1982 TO 1987
Vessel Number of HNominal
Cruise name {(HMAS) Period srations depth Location
(m)
RANRL 15/82 | KIMBLA | November 1982 2 400 Tasman Sea
RANRL 30/82 | KIMBLA | April 1983 16 1500 Soutk Tasman
RANRL 23/83 | COOK May 1983 18 1500 East Indian
TC1 COOK December 1983 12 Bottom Tasman Sea
RANRL 1/84 | CCOK January 1984 8 2000 Southwest
(SEAMAP 1) Pacific
RANRL 24/83 | KIMBLA | February 1984 6 1500 South Tasman
TC2 COOK March 1984 7 Bottom Tasman Sea
RANRL 11/85 | COOK March 1985 9 200 East Indian
RANRL 6/85| COOK July 1985 14 Bottom Southwest
(SEAMAP 2) Pacific
RANRL3/36 | COOK May 1986 1 2000 Tasman Sea
RANRL6/86 | COOK September 1986 1 500 Tasman Sea
RANRL 1/87 COOK May 1987 21 Bottom Tasman Sea
MSD2/87 COOK November 1987 19 Bottom Tasman Sea
134

{b) for TC 1 and later cruises 0 to 6°C Gohla Precision with 0.002°C graduations and absolute

accuracy better than 0.01°C.

Unprotected type DSRT used were:

(a) 0 to 32°C Watanabe-Keiki

(b) 0 to 35°C Watanabe-Keiki with low Q-factors

gk
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(¢) 0 to 60°C Watanate-Keiki with low Q-factors
(d) one only Negretta-Zambra 0 to 60°C with Q-factor of order 0.1
(e) since November 1983 0 to 60°C Gohla Precision with Q-factor of order 0.1.

The Watanabe-Keiki DSRT are calibrated for Maritime Systems Division by CSIRO
(Commonwealtl Scientific and Industrial Research Organisation) at irregular intervals. The
Watanabe-Keiki DSRT are now from 11 to 26 year§ old and are therefore not expected to experience
calibration shifts caused by glass movements. The Gohla-Precision DSRT are aged for 6 months by
the manufacturer to minimize such problems. History cards have been maintained for the DSRT to
eliminate those with unreliable performances. ’

It became apparent by comparison with other DSRT that one batch of Watanabe-Keiki unprotected
DSRT had threes and fives interchanged in their Q-factors on the original calibration shests (senal
numbers 2750x).

The purchase of two batches of Gohla 0 to 60°C unprotected DSRT allowed later cruises to definitely
confirm observations on the performances of the limited number of 0 to 60°C unprotected DSRT
available previously. Thess observations were further confirmed by doubling up DSRT in a Niskin
bottle rosette sampler used with a Plessey modet 9041 CTD. It has taken some time to get enough
intercomparison data but the performance details of many coubtful DSRT are now known or confirmed.
This has enabled problems with several conflicting data values to be resolved or confirmed, and
allowed-a revision of DSRT depth and temperature data to allow formal presentation of results.

Nansen bottles

Watanabe-Keiki type were sometimes used for casts to 1300 m or so. Tsurumi-Sikie-Kosakusho (TSK)
Nansen bottles were used for the deeper casts, and also for some shallow casts. The Nansen bottles are
serviced before and after cruises. All bottles are 15 or more years old and mostly well used, ie most are
well conditioned to the effects of seawater.

Position and time

Measurement of position for all cruises was by satellite navigation pusition fixing system (satnav).
Some positions have been interpolated directly between the available fixes, but on others the catnav
dead reckoning position is used. Since several satnav fixes usually occurred for each station,
negligible errors are expected. The time given is time of messenger drop for the shallow cast, even it
the deeper casts were made first. Times are GMT (now UTC) unless otherwise noted.

NANSEN STATION DATA PROCESSING

Nansen'station data. were collected using the standard procedures outlined in publication 607 (US Naval
Oceanographic Office, 1970). The bow thruster-and active rudder on HMAS Cook were used to keep the

.. e e
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oceanographic wire near vertical. Oxygen samples were analysed using the Winkler method (Major and
others, 1972). Salinity samples were analysed for conductivity ratio using an Autolab Inductive
Salinometer Mk Il model. Derived quantities such as salinity and sound-speed were calculated using the
algorithms shown in Table2. Reversing thermometer temperatures were calibrated and pressure
corrected using desktop computer programs (Hamilton, 1982b) which are corrected versions of May (1969).
Dynamic heights and geostrophic currents were calculated using computer programs also in Hamilton
(1982b), which are corrected and updated versions of May (1969).

TABLE 2. REFERENCES TO ALGORITHMS USED TO PROCESS NANSEN S\ ATIOVM

DATA
(DSRT = Deep Sea Reversing Thermometer)
Calculation Reference
DSRT Temperature Correction SVERDRUP (1947)
DSRT Reversal Depth WUST (1933)
Conductivity to Salinity LEWIS (1980)
Depth to pressure SAUNDERS (1981)
Density - One Atmosphere MILLERO and POISSON (1581)
- High Pressure MILLERO, CHEN, BRADSHAW and
SCHLEICHER (1980)
Potential Temperature: BRYDEN (1973)
Sound Speed WILSON (1960)

Data were verified and checked for congistency by standard methods:

(a)- Curves of differences between DSRT thermometric depths (Z) and wire out (L) were made (the
L-Z curves).

(b) Discrepancies in temperatures and depths were resolved by examining-the DSRT history and by
examining data. profiles, temperature-salinity (T-S} curves, and derived parameters such as-density
(sigma-t) and-anomaly of specific volume.

(.c) Cruises RANRL 1/87 and MSD 2/87 used Nansen bottles strung on CTD (Conductivity Temperature
Depth profiler) wire, so that CTD data could often be used to resolve doubtful values.
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{d) Insome cases T-S polynomials could be constructed for parts of the water column to fill in data sets
where eg the salinity sample was lost, but the depth and temperature data were good. These vaiues
~re not included in the tables, EXCEPT FOR CRUISE MSD 2/87 (where they ar  aarked accordingly),
but are shown before the Nansen data listings proper. The T-S potynomials are also given in notes
before the listings.

In the tables OBS stands for observed values, and ISL for interpolated values. The interpolation scheme
15 a simple 3-point Lagrangian, with linear interpolation used when the Lagrangian interpolation falls
outside the range of the observed values in the depth interval. This scheme is fairly robust, but does
occastonally throw up skewed values. Dynamic heights are computed using linear interpolation and
trapezoidal integrations between observed values.

THE DATA

Nansen data listings and plots for the thirteen cruises are given on following pages, in the order shown in
Table 1. Notes are given before the listings for each cruise on data processing problems, doubtful data,
and references to publications arising from the cruise, which are not necessarily concerned with the
Nansen data.

Positions for southwest Pacific Nansen stations listed in this memo are shown on the map below. Positions
for all other stations, which were occupied in the southeast Indian Ocean, are shown on page 23. Local
maps are also given for major surveys.

N
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Figure 1. Nansen station positions in the south-western Pacific Ocean 1982 to 1987

!
E T
~




o e v n———— S o\

7 WSRL-TM-3( /88

Cruise RANRL 15/82
Notes for cruise RANRL 15/82

All depths for station 2 are from wire angle only. (Three Nansen bottles were lost when the
bottom shoaled quickly, and no unprotected thermometer data were obtained.) The Nansen
station data are listed overleaf on page 8, and the station positions are shown plotted on page 98,
with station positions for other surveys.

Additional data for cruise RANRL 15/82
Mulhearn, P.J. (1986)

"Studies of the East Australian Current off Northern New South Wales”.
RANRL Technical Note No. 6/86.

Note: Nansen station data taken during a cruise in May 1983 also discussed in the document are

not included in the present compilation. because temperature values-are not sufficiently
accurate.

Emate S U,
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Cruise RANRL 30/82

Notes for cruise RANRL 30/82

The stations were made as a top cast (nomunally to 300 m), and a deeper cast to 1500 m. The
depths of the top cast for stations 1, 3, 7, 9 are computed from wire angle, and the mixed layer
depth (MLD) given by expendable bathy-thermograph (XBT) temperature profiles. Station7
has one depth (185 m) positively given for a sample bottle fitted with two unprotected reversing
thermometers. The other top cast depths for station 7 are uncertain because of winch operator
error and thermometer malfunction. These points are not used to calculate derived quantities.
This is unfortunate as the station showed a large temperature inversion in XBT traces. Station 3
has one depth from an unprotected thermometer which was erratic at the start of the cruise.

Station Wire angle XBT # MLD (m) Cast depths
(degrees) from X3T determined to:
1 15 55,56 85, 84 29
3 30 64 85 260
7 25 106 80 77
9 30 115 36 ** 130

* For station 3, the unprotected DSRT depth and depth computed from wire angle were
within 12 m at 200 m, and 18 m at 30G m.

** For station 9, the data at 130 m is doubtful.

Nansen data in the muxed layer are assumed to be good values and are included in the tables.
Other top cast values for these stations showing depth correspondence with co-incident XBT are
also assumed to be good data and are included in the listings. They can be determined from the
above table.

Additional data are availabie for some depths not in the tables eg temperature-depth values
where the salimity sample was lost, or temperature-salinity data where the depth is not
positively known. These values were used in the overplot of T-S curves and the scatter plot of T-S
values shown on page 13.
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Additional Nansen data for RANRL 30/82

Depth (m) T S
Between 77 and 185 14.38 35.39
b 11.95 34.84 Station 7
Between 210 and 287 11.43 35.04
198 11.40 X Station 15

Other sources of data for cruise RANRL 30/82

Hamilton, L.J. (1982)

"Cruise Leader's Report for HMAS Kimbla Cruise, RANRL 30/82 (15 April te 6 May 1983)".
(Unpublished document)

Gives temperature cross-sections for Sydney to Hobart, and Hobart to 47°S, 151°30°E with brief
discussion

Hamilton, L.J. (1983)

"Comparisons of Sea-Surface Temperature Obtained From Ship and Satellite Data".

RANRL Tech. Memo. (Ext) No. 8/83

Compares SST from HMAS Kimtla XBT with GMS and NOAA satellite derived values.
Diagrams of SST versus cumulative ship distance travelled for the Kimola cruises are available
from the author, but not included in the report.

Jeifrey, M.Z. (1984)

"Analyses and Report of Oceanographic Data From HMAS Kimbla Cruises 30/82, 24/83 to South
Tasman Sea”.

Ocean Sciences Institute Report No.7. The University of Sydney

Contains tables of the Nansen station data with temperature and salinity cross-sections, T-S
curves, geostrophic current profiles, and data analysis. (Cruise RANRL 24/83 is a follow up cruise
In the same area).

Note: Several erroneous data values are included in the tables - this affects some denved data
and cross-sections. The data in the present report has been reworked.

Jeffrey, M.Z. (1986)
"Chimatological Features of the Subtropical Convergence in Australian and New Zealand
waters”.

PRPTT PITOGS | PRpen s+ RS

Namme Calmwmna . n 2ee s
Lgan whiEndes anstitute [epont NG.17. The University of \c}’dn‘;‘}'-

1T
i vroiy OO

Uses the data for cruises RANRL 30/82 and RANRL 24/83 with historical data to examine the
Subtropical Convergence.
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Figure 3. Temperature-salinity curves and scatter plot for cruise RANRL 30/82
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Cruise RANRL 23/83
Notes for cruise RANRL 23/83

The poor bottle spacings in near surface waters for stations 1 and 2 were caused by a faulty digital
wire out meter on the winch, which read less than the actual wire length paid out. Onboard
processing of DSRT data allowed repair of the meter for following stations. Bottle spacing for
these and several other stations is often too large to properly define the higher gradients of
parameters in upper waters.

The density (sigma-t) values for station 2 at 200 m and 247 m are very close but all values seemed
good. Density at 686 m in station 6 looks high but no obvious errors in data are seen, although the
T-S curve indicates that salinity may be too high. However the T-S point lies in the limits for
Banda Sea water shown on a diagram by Rochford (1969). The surface salinity value seems high
for station 9, but is left unchanged.

Other sources of data for cruise 23/83

Hamilton, L.J. (1985)

"Data Report for RANRL Oceanographic Cruise No. 23/83 (May/June 1983 - East Indian Ocean)".
RANRL Tech. Memo (External) No.7/85

Includes XBT cross-sections, geostrophic current profiles, SST fields, satellite imagery and routine
data analysis.

Hamiiton, L.J. (1987)

“Oceanographic Features of the East and South-east Indian Ocean for June 1983".

RANRL Tech, Memo (External) No.3/87

Couples drifting buoy, satellite, and data from eight other vessels for a quasi-synoptic description
of surface currents and temperature fields. Briefly evaluates usefulness of satellite infra-red
imagery for the area.

Scott, B.D. (1983)

"RAN Research Laboratory Oceanographic Cruise Report”.

Cook Oceanographic Cruise No.1. RANRL 23/83 (Unpublished document).
A narrative of the actual cruise.

Dr. Stella Humphries
Took nutrient samples and Secchi dish measurements at Nansen station sites, but results are
unknown,

Dr. J. Veevers of Macquarie University
Published papers relating to magnetometer and seisimic profiling measurements made during the
cruse.
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Cruise RANRLTC 1

Notes for cruise TC 1

Salinity determinations - Salinities for stations1 to 5 were determined with a 1970
Charlottenlund salinity standard (quoted ratio of 1.00005, batch P 53, salinity 35.002, C1 =19.375,
2 to 5 March 1970).

The quoted ratio was found to be incorrect when batch P62 {27 May 1973, Cl = 19.3775,
Charlottenlund) gave a different value for the substandard during salinity analysis of stations 6
to 8. Salinities for stations 9 to 12 were analysed at CSIRO with fresher batches (P 91) after the
cruise.

Batch P 62 was measured. ior conductivity ratio against various fresh batches (including P 91; P99
27 July 1984) over the next few years, and was found to be good.

Batch P 53 was measured against batches P 62 and P 99 over the next few years and a new value
determined for the conductivity ratio of 0.99972, and not 1.00005. Batch P53 showed no
inconsistencies, but phials appeared to be leached. The conductivity ratios taken using P 53 for
stations 1 to 5 were adjusted by multiplying by (1.00005/0.99972) and the salinities recalculated.
(This increases the value found using P 53 by about 0.013 PSU). The incorract ratio given may have
been caused by the values being, offset in the vertical on the paperwork supplied with batch P 53.

Other sources of data for cruise TC 1

See other sources of data for cruise TC 2.
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Additional Nansen data for cruise TC 1

Depth (m) T S O

2435 1.99 - -
2922 1.586 - - Station 1
3409 1.260 - -
2430 - 34.715 4.18

Station 4
3406 1.298 - 4.41
2442 - 34.717 4.11 Station 5
697 7.26 - 4.28 Station 6
4556 1.167 - 4.50 Station 8
2370 2.02 - 4.08

Station 9
2773 1.70 - 4.23
4539 1.145 34.724(?) 4.44 Station 11
689 7.46 - -
1086 4.72 - 3.99 Station 12
3954 1.172 - 4.29

Occasional mismatches are seen in the profiles for TC 1 and TC2 eg in station 6 at 1086 and
1095 in. A bottle was usually placed at nominal depth of 1200 m on both shallow and deep casts.
The top bottle on the deep cast occasionally came to be higher than the bottom bottle on the
shallow cast, and values do not always match exactly, presumably because of ship dnft. Both
sets of values have been inciuded in the tables, although only one is necessary for most
calculations.
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Hensen station positions for eruise Tc 1.

4 T T T T

Figure 6. Track chart of cruise TC 1 (hydrostations are numbered)
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Cruise RANRL 1/84 (SEAMAP 1)
Notes for cruise RANRL 1/84 (SEAMAP 1)
No remarks.
Other sources of data for cruise RANRL 1/84 (SEAMAP 1)

Hall, M. and Bell, M.]. (1986)

"SEAMARP 1 Data Report: Volume Backscattering in the Tasman Sea and the West South Pacific
Ocean".

RANRL Technical Note No.2/86

Hamilton, L.J. (1989)

"Temperature Inversions at Intermediate Depths in the Antarctic Intermediate Waters of the
South-west Pacific”.

Australian Journal of Marine and Freshwater Research Vol.41, No.3, pp.325-352

Hamilton, L.j. and Boyle, J.A. (1988)

"Oceanographic Data Report for South Pacific Cruises in the SEAMAP Series. Part 1: Summer
cruise data".

WSRL Technical Memorandum No.31/88

Contains XBT cross-sections, satellite SST fields, geostrophic current profiles, surface samples,
thermo-salinograph data, wind vectors, sea state and swell height diagrams, along the cruise
track.

Jenkins, C.J. (1985)

"Geological/Geophysical Results of the SEAMAP 1 (COOK 1/84) Cruise, With Derived
Geoacoustic Models: South Tasman Sea and New Zealand regions”.

Ocean Sciences Institute Report No.13

Scott, B.D. (1984)
"RAN Rescarch Laboratory Oceanographic Cruise Report RANRL 1/84".
(Unpublished document). A narrative of the actual cruise
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Figure 9. Nansen station positions for cruise RANRL 1/84 (SEAMAP 1)
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Cruise RANRL 24/83
Notes for cruise RANRL 24/83
Jeffrey (1984) gives data listings for the 6 stations taken on this cruise. See 'Other sources of data

for cruise RANRL 30/82' on page 10. The data has been reworked for the listings in the present
document, leading to a revision of some data given by Jeffrey.

-

Additional Nansen data for cruise RANRL 24/83

Depth (m) T S
165 13.02 (35.39) Station 1
35410 13.97 34.78 Station 4
? 13.93 34,79 Station 4
35 13.74 3480 Pretrip values of
unknown quantity
79 12.43 34.88
123 11.51 35.07

The bottle shown as being 17 m for station 4 actually lies somewhere between 12 and 22 m (17 £5).
Since the Nansen data and XBT # 31 (1700Z) show it to be in a mixed layer, it is assumed to be a
good value.

Jeffrey (1984) experienced difficulty in oblaining consistent conductivity readings for some
samples, and this is reflected as minor salinity irregularities in the tables (at the surface for
stations 5 and 6). The surface values at stations 5 and 6 were artificially adjusted, but deeper
suspect values are not included in the present report. Contamination of samples by salps appeared
to be the cause.

Other sources of data for cruise RANRL 24/83
Hamilton, L.J. and Schneider, P. (1984)
“Cruise Leaders Report for RANRL Cruise 24/83 18 February to 5 March 1984 on HMAS Kimbla".

(Unpublished document). A narrative of .ae actual cruise.

Also see other sources of data for cruise RANRL 30/82.
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Cruise TC 2
Notes for cruise TC 2

Additional Nansen data for cruise TC 2

Depth (m) T S 0
2467 1.96 - - Station 1
499 - 34,733 5.03 Station 3
3950 1.173 - 4.39 Station 4
1540 2.72 - - Station 7

The depths of 2967 to 4367 m for station 1 were extrapolated from a curve of wire length (L) and
differences between thermometric depth (Z) and wire length (the L-Z curve). (The two deepest
bottles were fouled by XBT wire.) Values used were the surface and for the 2067, 2267, 2467, and
2667 m accepted depths. Unlike many extrapolations, the shape of the L-Z curve was such that no
error is expected in the extrapolated values.

Only the deep cast was made at station 1. The surface temperature value given was obtained by
surface bucket and stem thermometer. The surface salinity is a dummy value used to get a program
Tun.
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Other sources of data for cruise TC 2

The cruise was a collaborative effort between SCRIPPS Institution of Oceanugraphy, University
of California, San Diego, the Australian National University (ANU), and RANRL involving
several types of bottom moored instruments, hydrographic measurements, current meter and other
data. Research papers continue to be published on the cruise data, so that the list below may not
be complete.

Bindoff, N.L., Filloux, J.H., Mulhearn, P.J., Lilley, F.E.M. and Ferguson, LJ.
"Vertical Electric Field Fluctuations at the Floor of the Tasman Abyssal Plain".
Deep-Sea Research, 33, pp.587-600, 1986

Ferguson, L], Filloux, J.H., Lilley, F.E.M., Bindoff, N.L. and Mulhearn, P.J.
"A Seafloor Magnetotelluric Sounding in the Tasman Sea™.
Geophysical Research Letters, 12, pp.554-8, 1985

Filloux, J.H., Lilley, F.E.M., Ferguson, L]., Bindoff, N.L. and Mulhearn, P.J.
“The Tasman Project of Seafloor Magnetotelluric Exploration”.
Exploration Geophysics, 16, pp.221-4 , 1985

Lilley, F.E.M., Filloux, J.H., Bindoff, N.L., Ferguson, LJ. and Mulhearn, P.].
"Barotropic Flow of a Warm-Core Ring from Seafloor Electric Measurements".
Journal of Geophysical Research, 91, pp.122/9-12984, 1986

Lilley, F.EM., Filloux, J.H., Ferguson, L]., Bindoff, N.L. and Mulhearn, P.J. (1988)
“The Tasman Project of Seafloor Magnetotelluric Exploration: Experiment and Observation”.
Physics of the Earth and Planetary Interiors, 53, 405-421

Lilley, F.E.M., Mulhearn, P.J., Filloux, J.H., Bindoff, N.L. and Ferguson, LJ.

"Pressure Fluctuations on the Open-Ocean Floor: Mid-Tasman Sea at (38°30'S, 162°38'E) Near the
Lord Howe Rise”.

Australian Journal of Marine and Freshwater Research, 37, pp.27-37, 1986

Mulhearn, P.J,, Filloux, J.H,, Lilley, F.E.M., Bindoff, N.L. and Ferguson, L].
"A Deep Boundary Current at the Foot of the New South Wales Continental Slope?”.
RANRL Tech. Memo. 16/85

Mulhearn, P.J.
"A long-Period Record of Bottom Currents on the Tasman Abyssal Plain”.
RANRL Tech. Memo 17/85

Mulhearn, P.J.

"A Deep Hydrographic Section across the Tasman Sea".
RANRL Tech. Memo 18/85
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Mulhearn, P.J., Filloux, J.H., Lilley, F.E.M., Bindoff, N.L. and Ferguson, L}.

"Abyssal Currents During the Formation and Passage of an East Australian Current Warm-Core
Ring".

Deep-Sea Research, 33, pp.1563-1576, 1986

Mulhearn, P.J., Filloux, J.#., Lilley, F.E.M., Bindoff, N.L. and Ferguson, L.]. (1988)

"Comparisons Between Surface, Barotropic and Abyssal Flows During the Passage of a Warm-
Core Ring".

Australian Journal Marine and Freshwater Research, Vol.39, pp.697-707

N.L. Bindoff and L]. Ferguson both submitted Ph'D theses on the magneto-telluric measurements
made on cruises TC 1and TC 2.




WSRL-TM-30/88 62
T-S CURVE STRTION: 1.7 CRUISE: 71C2
33 34 35 36 37
30 —= ——— =23
— — - |
ek P — ot P
f—""1 }—1 et I 24
25-— // . — .// /‘/ —— // )
.4/ _‘/
|1 |t et Bl ot
—— — { ]
X7 — L — e LN | ] 28
——. P L—Ti_) —
e | \ L 1
|~ T 1
—— = /{ ?
15 ‘_I =] = - 7 ~— =] =3
—— "= ” /f g
T
= i //r )
1@_ = = i
Wy = -
7 = °
5 _ e
)
~ \
4] | L~ .
- 7 Z
/ / /
T-5 CURVE STATION: 1-7 CRUISE: 7c2
33 34 35 36 37
3@ o T PR3
- ] |1 — [l b1 §
_— 1 et e | —
s aull o il b "1 | —4
| ol
2S _F— — — e
7 oot " 1 S
— - W _— et
— — p— — —
?a o L] | 1 ’ |1 3]
_ — — —
] — e = /r" s
= o L~ T P R 2¥rg
1S —! =1 =1 | " - =t
- . P p
Y r~ ot » //
s 28
18 _ == % —
" ”
< P ]
2 » +
- v AL
> e
B_ 7 7 7 H~ =
7 £ 7
Ji / 7 7

Figure 16. Temperature-salinity curves and scatter plot for cruise TC 2
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Figure 17. Temperature-oxygen curves for cruise TC 2
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Cruise RANRL 11/85

Notes for cruise RANRL 11/85

Six Nansen stations were occupied at one site, and three at another, all nominally to 200 m, to
obtain an indirect guide to calibration for the CTD profiler on HMAS Cook. The CTD was yo-yoed
continuously for several days at each site when the gear brought for this purpose was damaged
after being towed while still outboard.

The winch digital depth readout was found to be erratic at stations 2 and 3 during onboard
processing of reversing thermometer data, leading to several unknown depths at these stations. It
is possible that good depths could be assigned to these values by comparisons against XBT and
CTD profiles made before and after the Nansen stations. (These data are unavailable to the
author at present) The values with unknown depths are given below, with the likely depths
aiso.

Estimated depth Actual depth T S

35 ? 2944 34.482 Station 2
45 ? 28.82 34.446
55 ? 27.24 34.464
75 ? 24.27 34.783
10 ? 29.55 34.512 Station 3
20 ? 29.42 34.499
30 ? 28.98 34.640
40 ? 28.14 34.540
95 ? 2421 34.866
165 ? 19.94 35.006

117+£2* ? 22.12 34.881 Station 4

* This may be a pretnp value

dmme s s o - - B e T
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Other sources of data for cruise RANRL 11/85

Pellegrini, J.J., and Penrose, J.D. (1986}
"Comparison of Ship-based and Satellite AVHRR Estimates of Sea Surface Temperature".
Proceedings 1st Australian AVHRR Conference. 22 to 24 October 1986, Perth, Western Australia

Scott, B.D. (1986)
"RAN Research Laboratory Oceanographic Cruise Report for RANRL 11/85".
(Unpublished document). A narrative of the actual cruise.

Optical, nutrient, and phytoplankton pigment measurements were taken by a Damish group from
the Institute of Physical Ocearography, University of Copenhagen, but results are unknown
N. Hojerslev was the leader of the Danish team.
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frgure 18. Nansen station positions for survey RANRL 11/85
(Nansen station positions for survey RANRL 23/83
are also shown)
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Cruise RANRL 6/85 (SEAMAP 2)
Notes for cruise 6/85 (SEAMAP 2)

Additional Nansen data for cruise RANRL 6/85 (SEAMAP 2)

DEPTH (m) T S 0> (ml/1)
360 12.57 34.727? 4.52 Station 2
26007 1.912 34.731 4.25 Staticn 3
Midway? 1.51 34.877? 4.27
3515? 1.277 34.735 4.38
297 10.33 - - Station 7
160 - 34.667 5.18

The depths of 687 m and deeper for station 3 have a degree of uncertainty, in that three bottles
were apparently put at wrong depths by 100 m deeper or shallower than intended. It is assumed
the winch operator was unfamiliar with the mechanical meter block used, and winch wire out (L)
was adjusted accordingly.

O “er sources of data for cruise RANRL 6/85 (SEAMAP 2)

Hamiiton, L.J. and Boyle, ].A. (1988)

"Oceanographic Data Report for South Pacific Cruises in the SEAMAP series. Part 2: Winter
Survey Data".

WSRL Technical Memorandum No.15/89.

Contains XBT cross-sections, satellite SST fields, geostrophic current values, surface samples,
thermo-salinograph data, wind vectors, sea siate and swell height diagtams, along the cruise
-ack.

fenkins, C.J., Coleman, R., Keene, J.B., Pritchai 4, T.R., Manning, P.B. and Schneider, P.M. (1986)
"Geophysical/Geological Results of 'COOK' SEAMAP 6-85 Cruise: South Tasman Sea and
~outhwest Pacific Ocean”.

Report No.20, Ocean Sciences Inctitute, University of Sydney

Jenkins, C.J., Keene, ].B., Pritchard, T.R. and Schneider, P.M. (1986)

"Seafloor Photography in the Tasman Sea: Results of the 1985 Sydney University/HMAS COOK
Program”.

Report No.18, Ocean Sciences Institute, University of Sydney
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Scott, B.D. (1985)
"RAN Research Laboratory Oceanographic Cruise Report for RANRL 6/85".
(Unpublished document). A narrative of the actual cruise
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Figure 20. Nansen station positions for cruise RANRL 6/85 (SEAMAP 2)
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Figure 22. Temperature-salinity curves for cruise RANRL 6/85
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Cruise RANRL 3/85
Notes for cruise RANRL 3/86

This was a single station taken during a cruise which deplcyed a current meter on the Lord Howe
Rise. The current meter was not recovered. The station position is plotted on page 98.

Additional Nansen data for cruise RANRL 3/86

DEPTH (m) T S
93 18.32 - Station 1

(The salinity sample bottle had no seal in the cap)
Other sources of data for cruise RANKL 3/86

This station was used to make a comparison with a temperature measurement at the same site in
1838.

See Jones, J.E. and Jones, Ian S.F. (1988)
"Physical Oceanography in the Oceans around Australia before 1850".
Leutsche Hydrographische Zeitschrift

Scott, B.D. (1986)
"RAN Research Laboratory Oceanographic Cruise Report for RANRL 3/86",
(Unpublished document). A narrative of the actual cruise.

kit oot
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Cruis2 RANRL 6/86

Notes for cruise RANRL 6/86

A single station was taken while repairs were being made to the CTD on HMAS Cook. This cruise
was also known as RANRL 14/85. The position of the station is plotted on page 98.

Additional Nansen data for cruise RANRL 6/86

DEPTH (m) T S
? 6.09 34.469

Also note that the depth in the tables of 709 m is uncertain and could be as low as 688 m
(699 £ 10 m).

Other sources of data for cruise RANRL 6/86

Scott, B.D. (1986)

"Physical Oceanography of the Northern Tasman Sea and Tests of Geoacoustical Equipment
(ADOBE)".

RANRL Experimental Report No.14/85. HMAS Cook, 13 to 22 September 1986. A narrative of the
actual cruise.
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Cruise RANRL 1/87

Notes for cruise RANRL 1/87 -

Twenty-one oceanographic stations were occupied, with Nansen bottles strung on the same wire as
the CTD, to obtain continuous temperature profiles, and discrete salinity values. This procedure
was employed to try to obtain an indirect salinity calibration for the CTD conductivity. The
strumming of the thicker than usual wire caused many failures or partial failures of the Nansen
bottles. A good conductivity calibration was obtained since it takes the form of a linear
adjustment of the form y = mx + ¢, where m (slope) and ¢ (constant) are fixed. The procedure of
stringing Nansen bottles on the CTD wire was successful for only one in three bottles on average,
with many deep bottles pre-tripping. This led to many additional incomplete Nansen bottle sets,
with such sets not being included in the tables.

A T-S polynomial was fitted to good Nansen data sets and used to find missing T and S values for
the Nansen data. These interpolated values are not included in the tables of Nansen data, but

they are included in the plots.

The T-5 polynomial found was:

S = a+bt+ct"2+dt"3 + et + "5 +gt"6

where
a = 345284x10
b = 251311x0.1
¢ = -1.288838x0.1
d = 2259455 x 0.01
e = -1.726492x 0.001
f = 6.187096x10"-5
g = -8566285x10"-7
Range 2.5 to 19.5°C

Standard error of estimate of 0.02053 PSU.
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Additional Nansen data for cruise RANRL 1/87

Only one Nansen bottle was used at station one, a test CTD station. The surface values shown for
station one are from a surface bucket salinity sample, and stem thermometer. The station number
was retained to coincide with the CTD measurements made concurrently. Values in brackets
shown below are calculated from the T-S polymomial, or taken from the CTD value. Unbracketed
values are good Nansen pottle values.

DEPTH (m) T s !

890 (8.19) 34.607

1088 (5.11) 34.485 Station 5

2077 (2.31) 34.679

1740 2.55 (34.64) Station 7

900 (6.50) 34.493 Station 10

102 21.14 - Station 11
Many salinity samples

150 20.82 - were lost for stations 11
and 12 when the

200 18.74 (35.64) bottom feli out of a
sampie box.

300 15.88 (35.45)

698 8.57 (34.65)

1084 5.19 (34.48)

1284 4.13 (34.53)

1482 340 (34.57)

1578 3.192 (34.59)

S e vy o b -
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DEPTH (m) T S
26 21.98 (35.587) Station 12
52 21.98 (35.587) In mixed layer.
102 2148 -
150 19.30 (35.66)
200 18.17 (35.61)
300 15.17 (35.39)
453 11.72 (35.03)
632 8.66 (34.66)
995 5.76 (34.48)
932 5.87 (34.48) Station 13
892 (6.79) 34.505 Station 17
1553 3.256 (34.59) Station 18
252 20.12 35.746 Station 19
In mixed layer.
50? 20.10 35.747
75? 20.12 35.749
2031 2.138 - Station20

Any work on the data set is best done with a combination ot the Nansen, T-$ polynomial, and CTD
data, as the CTD also suffered conductivity failures at some stations. This approach yielded good

results.

Other sources of data for cruise RANRL 1/87

Mulhearn, P.J., Hamilton, L.J., and Scott, B.D. (1989

"Deep Structure of the East Australian Currer t and Tasman Front”.

WSRL Tech. Memo. 7/89.

Scott, B.D. (1987)

"RAN Research Laboratory Oceanographic Cruise report for RANRL 1/87".

(Unpublished document). A narrative of the actual cruise.
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Cruise MSD 2/87
Notes for cruise MSD 2/87
As for cruise RANRL 1/87, the Nansen bottles were strung on the CTD wire, with similar results

ie many bottles pre-tripped. A T-S polynomial was constructed from the good data sets for the
range 2.5 to 19.5°C of the form:

S = a+bT+cT™2+dT"3=eTA + (TS5 +gT 6

where

a = 3481344

b = -0.2574205*0.001
¢ = -0.5025278* 0.01
d = 0.109749*0.01
e = -0.857145*0.001

f = 0302372*10~ 4

0413648* 107 -6

o
It

Standard error of estimate of 0.019 PSU.
Additional Nansen data for cruise MSD 2/87
For this cruise the incomplete data sets filled in by using T-5 polynomiai and CTD data ARE

included in the tables, and are marked with closed circles to show their vrigin. These values are
included to obtain more useful plots and derived data.
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Other sources of data for cruise MSD 2/87

Lawrence, M.W. (1987)

"Maritime Systems Division MSD Cruise Report 2/87. Study of acoustic bottom interaction using

ADOBE equipment, and, study of Tasman Front and East Australian Current". -
(Unpublished document). A narrative of the actual cruise

Mulhearn, P.J., Hamilton, L.J., and Scott, B.D. (1989)
"Deep structure of the East Australian Current and Tasman Front".
WSRL Tech. Memo. 7/89
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Figure 26. Nansen station positions for survey MSD 2/87
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Figure 27. Temperature-salinity curves and scatter plot for cruise MSD 2/87
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® VALUES FOR MSD 2/87 FROM A CTD,
OR COMPOSITE T-S PROFILE POLYNOMIAL.
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